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* NOTICES * 

JPO and I MP I T are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The name variation of an invention a nd detection of polymorphism, refining of the amplified DNA 
sample, And this invention in the field of the background art field molecular biology of the use 
invention of fixed mismatch binding protein for identification of allele, and medicine, It is related 
with the method for removing mismatch content DNA from the unit of amplified DNA about the 
method for detecting the variation containing a slight variation about a little salt group conversion in 
wild strain DNA, addition of a little salt group, or deletion. 

Depending on detection that the polymorphism of variation and a sequence of development of a 
technological background Homo sapiens molecule and medical genetics is effective, and exact, 
these large majorities are produced from the substitution of a little salt group and small addition, or 
deletion. The assay which can detect a specific variation in a sample or existence of a variation 
nucleic acid sequence is intrinsically [ because of sick precognition and diagnosis, legal medicine, 
epidemiology, and public health ] important. Such assay detects existence of the mutant alle in an 
individual, and may be used for this individual judging a possibility that it will suffer from the 
hereditary disease, for example. Discovery that each variation in the oncogene of a cell can cause 
activation of the oncogene which draws the transformation to a cancer cell from a cell (Cancer 
Nishimura, S.et al. T Biochem.J.243:31 3-327(1 987);Bos f J.L) In connection with Res.49:4682~4689 
(1989), the capability to detect variation in the point of discovery of the susceptibility over early 
detection or cancer of cancer is increasing importance. 

The demand that you want to increase the availability and application possibility of such assay is 
often troubled by the complexity and cost besides sensitivity of assay. Therefore, the more highly 
sensitive thing for detection of change (alteration) of DNA for which cheap assay is developed 
relatively simply is demanded strongly. 

a group of nucleic acid molecules, such as susceptibility over decomposition according [ nucleic 
acid deletion assay ] to size, a sequence, and restriction endonuclease, — it can be based on 
either of the characteristics. It may be increased by the sensitivity of such assay by changing the 
form with which a detecting signal is reported or a signal is sent to an observer. Thus, using the 
reagent by which the sign was carried out, can make it increase so that it may be detected, for 
example, and the sensitivity of assay as this sign, An enzyme (Kourilsky et al. and U.S.Patent 
4,581,333), Radioisotope (Falkow, et al., U.S.Patent 4,358,535;Berninger, U.S.Patent 4,446,237), 
Fluorescent labeling (Albarella et al., EP 144914), There are a chemicals sign (Sheldon III et al-, 
U.S.Patent 4,582,789; Albarella et al., and U.S.Patent 4,563,417), a modified base (Miyoshi et al., EP 
119448), etc. 

Most methods of planning the trial of detection of the genetic alteration which consists of one or 
several sorts of bases are methods containing the hybridization as which standard nucleic acid 
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(DNA or RNA) and the variation between test DNA and ** are expressed as a base of the incorrect 
pair in a heteroduplex, or the azygos. Detection of the base of these incorrect pairs or the azygos 
is attained by various methods, A mismatch, On the other hand, the double strand in the part of a 
mismatch with or the enzyme (RNaseA f MutY) which cuts both chains. It is detected (R.M.et 
Myers), al. and Cold Spring Harbor. Symp.Quant.Biol.5 1:275-284 (1986); Gibbs p R.et al., Science 
236:303-305 (1987); Lu, A.S.et al., 1992, Genomics 14:249-255 (1992). The double strand without a 
mismatch is not cut When variation exists in test DNA by carrying out annealing to test DNA using 
the nucleic acid fragmentation by which the sign was carried out by radioactivity, it is possible to 
produce the fragmentation of specific size using these enzymes. This fragmentation is distinguished 
from the fragmentation which is not cut by polyacrylamide gel electrophoresis. As for the main 
problems of these methods, these need use of RNA (the RNase method). 
It is what (the MutY method) only a restricted number of mismatches are [ a thing ] detectable. 
Mismatch content DNA duplex is distinguished from the double strand which matched thoroughly 
also by denatured gel electrophoresis, in this system, since the polyacrylamide gel top of 
denaturation inclination is moved to a double strand under the conditions on which mismatch 
content DNA denaturalizes more easily than a homologous double strand without a mismatch, 
these 2 kind double strands differ — distance movement is carried out This method that 
sensitivity is high and exact requires time and effort extremely, and requires the technical 
complexity of a high level. 

Other two methods of variation detection are based on extension of the fragmentation of DNA in 
case a mismatch exists, or lack of junction. When it requires that the standard DNA oligonucleotide 
correctly ended in the mutation site in question should both be used for law and annealing is 
carried out to test DNA, the portion of a mismatch serves as the last base of said oligonucleotide. 
Lack of the capability of the DNA polymerase which expands the oligonucleotide in which mismatch 
detection has (a) mismatch end base, Or it depends for whether being lack of the capability of the 
DNA ligase to which this 2 ** oligonucleotide in case a mismatch is in the joined part between (b)2 
** oligonucleotides is joined, and ********. The length of fragmentation is determined by gel 
electrophoresis. An existence of fragmentation longer than an input oligonucleotide shows that a 
mismatch, for example, variation, does not exist in test DNA. these methods — a little — or — 
time and effort is taken and it needs to know the exact position of variation, and an interpretation 
becomes difficult when sample DNA is the heterozygote about the variation in question. Therefore, 
these are not practical although used for screening polymorphism. 
The chemical method of cutting of DNA with a mismatch (Nuc.Acids cotton, R.G.et al., 
Proc.Natl.Acad.Sci.USA 85:4397-4401(1 988);Cotton, R.G.) Res 17:4223-4233 (1989) is based on 
chemical cutting in the mismatch site of a terrorism double strand to DNA-DNA which used 
several sorts of drugs especially osmium(VHI) oxide, and hydroxylamine. In this method, a DNA 
probe is prepared by restriction enzyme cutting of DNA of concern. Hybridization of the plasmid 
DNA containing the sequence of concern is carried out to the probe DNA by which the sign (the 

sign was carried out or the sign of the end was carried out to the inside by P) was carried out ; 
to which hydroxylamine carries out chemical modification of the cytosine of a mismatch — 
osmium(VIII) oxide embellishes thymine of a mismatch. Then, in order to cut DNA in an 
ornamentation part using piperidine, next to identify a cutting product polyacrylamide gel 
electrophoresis (PAGE) and autoradiography are performed, ft is said that this method has the 
advantage of detecting all the possible a little salt group parrs. It is because this method also 
produces cutting in the base pair [ / near the mismatch ] which matched as a result 
The publication before examination of the laboratory of a dregs key (the [ Caskey, C.T.et al., / 
European patent publication-before-examination ] 333,465(9/20/89); Grompe, M et al., and 
Proc.Natl.Acad.Sci.USA 86:5888-5892 (1989)) 
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The method of localizing the variation which uses cDNA amplified by PCR as a template for ** and 
a mismatch cutting reaction is indicated. This art was successfully applied to studying an ornithine- 
transcarbamoylase (OTCase) deletion patient, in order to determine the position of variation. 
Kun and others (Kung et al., U.S. Pat No. 4,963,658 gazette), Itself indicates detection of ssDNA by 
combination with single stranded DNA (ssDNA) binding protein of high affinity combinable with a 
sign like beta-D-galactosidase like topoisomerase or DNA unwinding protein. 
The family of the protein containing the protein called mismatch binding protein (MBP) which 
recognizes mismatch content DNA and is combined with this is used for a mismatch repair system 
and a mismatch binding protein DNA mismatch repair system. As a paper, Radman and Met al. and 
Annu.Rev.Genet.20:523-538. (1986); refer to Radman, M.et al. r Sci.Amer,, August 1988, 
pp.40-46;Modrich, P., and J.Biol.Chem.264:6597~6600 (1989). MutS protein was identified as an 
ingredient of an Escherichia coli mismatch repair system. For example, Lahue t R.S.et al., and 
Science. 245:160-164(1988); Jiricny, J.etaU and Nucl.Acids Res. 16:7843-7853(1 988); Su, S.S.et al., 
and J.Biol.Chem.263:6829-6835(1988);. Lahue, R.S.et al., Mutat.Res.1 98:37-43(1 988);Dohet T C.et al., 
and Mol.Gen.Genet.206:1 81 -184(1 987); and Jones, and M.et Refer to al. and Genetics 1 15:605-610 
(1987). MutS of Salmonella typhimurium (J.Bacteriol.1 70:197-202(1988); Lu, A.Let al., and Genetics 
118:593-600(1988); Haber LT.et al.) Pang,P.P.et al. J.Bacteriol.1 63:1 007-1 01 5(1 985)) 
And in other bacteria kinds containing the hexA protein (Priebe S.D.et al., 
J.Bacteriol.1 70:1 90-1 96(1 988); Haber et al., above-shown) of Streptococcus pneumoniae, 
Albuminoid is publicly known. 

Although the refined MutS protein is combined with DNA containing an incorrect opposite base, it 
does not combine with DNA without a mismatch, or DNA of a single strand, A MutS-DNA 
interaction does not produce any decomposition or ornamentation of DNA, either. There is no 
above-mentioned reference which indicates a possibility of using MBP MBP(ed) or fixed for the 
purpose of removing DNA of a mismatch from the amplified DNA sample as a part of variation 
detection assay. 

The outline this invention person of an invention (1) gene mutation or detection of the 
polymorphism of a genome, (2). It is because the sequence currently polluted or the sequence 
including an error introduced in the amplification process is removed. It devised about use of the 
mismatch binding protein in which the identification [ of the specific allele in refining of the 
amplified DNA sample and (3) multiple-alleles system ] and ** sake was fixed (MBP) T for example, 
the MutS protein of Escherichia coli. 

It can be obtained from any [ the nucleic acid analyzed from a blood cell, a tumor tissue, the cell 
under culture, and any other sauce including any organization, and / which can obtain DNA 
preferably and contain Homo sapiens ] kind. The sign of the DNA can be carried out by all of 
publicly known various methods using colorimetry, chemicals coloring, or a radioactivity marker. In 
practice, there is no necessity of carrying out the sign of the test DNA. 

[n order to detect variation and polymorphism, it can assay with the competitive oligonucleotide by 
which the sign was carried out A sign is unnecessary in order to refine amplified DNA. For 
identification of allele, a sign is required in the compounded single strand oligonucleotide probe. 
The method of this invention denatures test DNA and is based on generating of the mismatch in 
test DNA expressed by carrying out re-annealing of it. When testing heterozygosity or 
polymorphism in a test DNA sample and a single strand carries out re-annealing to the chain of 
other parent chromosome origin, self-annealing of this test DNA is only carried out and it can 
serve as a gestalt of a mismatch. The mismatch will not be formed if a hetero-junction does not 
exist In this case, a sign can be performed in the primer used in amplification, and if amplification is 
not required, a sign can be added to the end of test DNA. 

In order to remove a sequence including the error introduced between amplification of the 
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sequence kind of DNA or the amount of small number, the same procedure and a sign scheme are 
used. The materials which are not combined with MBP in these cases are collected, and contain 
only a double strand sequence without a mismatch, therefore, these sequences can be set into the 
amplified group (population) — many sequences of quantity (majority) are extremely made 
abundant. 

The sequence which, on the other hand, includes the error introduced in amplification including the 
sequence as the charge of a start material in which the material which is not combined is the same 
when the charge of a start material contains only one sequence forms the mismatch held by fixed 
MBP, as long as it is comparatively rare. 

In order to detect the variation of a homozygote, it is required under existence of the sequence of 
a publicly known wild strain to carry out annealing to test DNA. Such a sequence may be 
manufactured between amplification by being compounded artificially or adding the sequence of a 
publicly known wild strain in the charge of a start material before amplification. When performing 
annealing under existence of the sequence of a publicly known wild strain, assay detects the 
variation of a homozygote and heterozygote. 

It is necessary to add after amplification the probe DNA of the single strand by which the sign was 
carried out to test DNA for identification of allele. The sequence of said probe needs to be the 
same as that of allele so that a mismatch may not be formed, when carrying out annealing to DNA 
of this allele of concern. The sequence of a probe is chosen so that a mismatch may be formed, 
even when annealing is carried out to DNA of other arbitrary alleles.Annealing of the test DNA is 
carried out to such (as an excessive amount to which annealing of the test DNA is carried out so 
that all probe sequences may form a double strand) a probe, When put to an excessive amount of 
fixed MBP(s), existence of the sign which has not been combined shows that the allele in question 
exists in a test DNA sample. 

Thus, this invention about the target polynucleotide in a sample, and the method of detecting 
variation from the non-varying sequence of DNA preferably this method, (a) In the bottom of the 
condition which a mismatch content polynucleotide molecule combines with the fixed protein, The 
polynucleotide or the oligonucleotide the sign of the detection of sample origin of was made 
possible, The fixed mismatch binding protein is incubated, (b) it includes detecting combination of 
one mismatch (any) content polynucleotide of the sample origins to mismatch binding protein — 
thereby, It combines with mismatch binding protein and the existence of polynucleotide or an 
oligonucleotide the sign of the detection of was made possible shows the variation in the sequence 
of target polynucleotide. 

Provide this invention again and the method of detecting variation from the non-varying sequence 
of the target mammals polynucleotide of the double strand in a sample this method, (a) Carry out 
re-annealing of the DNA strand after denaturing the double strand (any) polynucleotide of either of 
the samples (single strand-ized denature), (b) Preliminary incubation of both bottoms of existence 
of the mismatch content oligonucleotide the sign of the detection of was made possible or (ii)s 
MBP combinable with (i) MBP is carried out 

The double strand nucleotide in either under the conditions of being combined with the mismatch 
content oligonucleotide the sign of the detection of was made possible by which the step (a) 
denaturalized and re-annealing was carried out, Both the mismatch binding protein fixed on solid 
support is incubated, (c) Detect the quantity of the mismatch content oligonucleotide the sign of 
the detection of was made possible combined with mismatch binding protein, It contains, By this, 
Existence of the variation in the mammals polynucleotide of the double strand of a sample 
produces the reduction of combination of an oligonucleotide (mismatch content) the sign of said 
detection of was made possible to mismatch binding protein. 
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In an above-mentioned method, desirable MBP is Escherichia coli MutS protein or its functional 
derivative. 

As a desirable base material with which mismatch binding protein is fixed, although not limited to 
this, there are ornamentation cellulose, polystyrene, polypropylene, polyethylene, dextran, nylon, 
polyacrylamide, and agarose. The most desirable solid support is a nitrocellulose membrane. 
In an above-mentioned method, the sign in which the desirable detection for Polly or the 
oligonucleotide the sign of the detection of was made possible is possible is biotin. 
Provide this invention and the method for removing a sequence including the sequence of the 
amount of small number or error introduced between amplification processes from the amplified 
DNA sample this method, (a) Put amplified DNA on denaturation conditions, and rank second, and 
perform re-annealing so that the sequence or error content sequence of the amount of small 
number may form mismatch content DNA duplex, The mixture containing the double strand of a 
mismatch is manufactured, So that (b) mismatch content double strand may combine with MBP, 
The mixture of a step (a), and the fixed mismatch binding protein, ** — incubating — and — it 
includes removing fixed MBP which mismatch content DNA has combined from the DNA sample by 
which (c) amplification was carried out — this removes a sequence including a sequence error It is 
considered as the feature. 

As other gestalten, provide the method of identifying specific allele, in the multiple-alleles system 
in the sample of amplified DNA, and this method, (a) Under a denaturation condition, mix an 
excessive amount of amplified test DNAs, and the oligonucleotide probe the sign of the completely 
complementary detection of was made possible to the DNA sequence of specific allele, and rank 
second, Annealing is carried out so that each duplicate of denaturation and the account probe of 
back to front which carried out annealing may be found out in double stranded DNA, (b) So that it 
may be held on MBP by which all mismatch content DNA was fixed, Both an excessive amount of 
fixed MBP(s) and the mixture of a step (a) are incubated, (c) Remove said fixed MBP which has 
been combined with one of mismatch (any) content DNAs from amplified test DNA, in the sample 
from which MBP by which (d) immobilization was carried out was removed, Existence of an 
implication and DNA to which the sign of [ in said sample ] was carried out by this shows a 
completely complementary thing to allele [ in / for detecting the existence of a probe the sign of 
the detection of was made possible / in said probe / said test DNA ]. 
Fixed MBP in an above-mentioned method, (a) It is a gestalt which can be removed by 
centrifugality, or it is fixed in the charge of a column support material so that a mismatch content 
double strand may not exist in (b) column effluent, or it is fixed on filter supporting and can exist in 
(c) filtrate so that a mismatch content double strand may not exist. 

Although variation is detected from the non-varying sequence of the target polynucleotide 
sequence in a sample, this invention, [ useful ] Also about a kit suitable for receiving one or more 
containers into it, this kit, (a) The 1st container containing fixable mismatch binding protein (MBP), 
(b) The 2nd container containing the solid support which can fix MBP, The 3rd container or two or 
more containers containing the reagent which can detect the combination of a mismatch content 
nucleic acid hybrid to (c) mismatch binding protein the sign of the detection of was made possible 
are included. 

This invention, [ useful again although variation is detected from the non-varying sequence of the 
target polynucleotide sequence in a sample ] Also about a kit suitable for receiving one or more 
containers into it, this kit, (a) The 1st container containing the mismatch binding protein fixed on 
solid support, The 2nd containing the reagent which can detect the combination of a mismatch 
content nucleic acid hybrid to (b) mismatch binding protein the sign of the detection of was made 
possible, or two or more containers are included. 

In an above-mentioned kit, said MBP is MutS or its functional derivative preferably. Solid support is 
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preferably chosen from natural cellulose, ornamentation cellulose (most preferably nitrocellulose) or 
polystyrene, polypropylene, polyethylene, dextran, nylon, polyacrylarmide, and the group that 
consists of agarose. 

The mismatch binding protein in which this invention was fixed on solid support again, It is MutS 
protein or its functional derivative preferably, and the mismatch binding protein the fixed this 
mismatch binding protein being combinable with a mismatch content polynucleotide molecule is 
provided. 

The easy explanatory view 1 of a drawing shows the result of direct assay of the mismatch using 
MutS combined with the nitrocellulose. Biotinylated mismatch content DNA (upper 2 line) 
Or DNA (lower 2 line) without a mismatch was added into reaction mixed liquor, increasing quantity. 
Drawing 2 shows the result of the competitive assay of a mismatch double strand using the MutS 
protein combined with the nitrocellulose. The amount object (lower 2 line) of 30 without the amount 
object (upper 2 line) of mismatch content 30 or mismatch of a non-sign was added on the 
biotinylated amount object of mismatch content 30, increasing quantity. The column at the right 
end of a figure expresses the well which does not contain MutS. 

Drawing 3 shows the result of combination of mismatch content DNA to Escherichia coli mutS 
fixed on the nitrocellulose, in the concentration which shows a band (or there is no band) with a 
bright gay double strand, mismatch content DNA duplex (2157 and Bio-Het+) becomes dark — 
**** (or visible band) — it is shown. 

Drawing 4 has one mismatch in the position of 15 or 16, or shows the nucleotide sequence of an 
synthetic oligonucleotide (the amount object of 30) which has an unpaired base pair of 1-4 
between the positions of 15 and 16, A board shows the base of a mismatch or the azygos. The 
result of the research which detects these mismatches or an unpaired base pair is shown in 
drawing 5 . 

Drawing 5 shows the result of combination of the DNA duplex containing the displayed mismatch or 
unpaired base pair to Escherichia coli mutS fixed on the nitrocellulose. 

The desirable explanation this invention person of the embodiment devised the comparatively easy 
method applicable widely for detecting a little salt group conversion of a DNA sequence, or several 
sorts of such base conversion. This method is based on formation of a mismatch content 
heteroduplex in case [ of the chain of variation DNA, and wild strain DNA / "complementary'' ] a 
chain carries out an association. 

Existence of a mismatch is detected with a very specific form by combining DNA with fixed 
mismatch binding protein (MBP) like the MutS protein of Escherichia coli first. Assay is detected by 
either direct assay or competitive assay also in any of many methods, corresponding to the sign 
which uses after that existence of DNA combined with MBP. This method is [ in / an unpaired 
base pair ] completely contrastive with the conventional method using the mismatch cutting 
nuclease enzyme which can cut DNA in that neighborhood. 

The method indicated in this book side can be used without (a) simple nature, (b) accuracy, and (c) 
radioactivity, (d) Provide the variation / polymorphism (polymorphism) detection system (or 
method) which has an advantage of detectable [ all a little salt group substitution variation and the 
addition mutation of the base of 1-4, or deletion variation ] **. 

Standard reference uses the general principle of previous recombinant DNA technology and cell 
biology, indicates a like to the conditions of isolation and the handling of nucleic acid, the 
denaturation of nucleic acid and annealing, hybridization assay, and these, and contains the 
following.; 

Sambrook, J.et al., and MOLECULAR. CLONING: A LABORATORY. MANUAL, 2nd Edition, and 
Cold. Spring Harbor Press and Cold. Spring Harbor, NY, and 1989; . Albers, B.et al, and 
MOLECULAR. BIOLOGY OF THE CELL and 2nd. Ed, Garland Publishing, Inc., New York, NY, 1989; 
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Watson, J.D., et aL, MOLECULAR BIOLOGY OF THE GENE r and Volumes. I and II — 
Benjamin/Cummings. Publishing Co., Inc., and Menlo. Park, CA.1987; Darnell and J.E.et. aL, 
MOLECULAR CELL BIOLOGY, Scientific American Books, Inc., New York, NY, 1986; Lewin, B.M., 
GENES II, and John. Wiley & Sons, New York NY, 1985, and these reference articles, In the whole, 
it is included in this book side with the cross reference. 
MBP is the protein of about 100 kDa(s). 

It identifies, is isolated from bacteria and a more advanced living thing, and combines with DNA 
containing a mismatch base selectively. 

MBP Yeast (Valle G et al. and 1991 Yeast 7:981-988; Miret JJ.et al., 1993, 

J.Biol.Chem.268:3507-3513) etc. Homo sapiens (Mutat.Res,236:269-275; Hughes Stephenson, C.et 
aL, 1989, J.Biol.Chem.264:211 77-21 782;Karran, P et aL, 1990) M.J. et aL, 1992, 
J.BioLChem.267:23876-23882; Reenan, A.G.et aL, 1993, Genetics 132:963-973; Reenan and A.G.et. 
It is discovered in aL, 1993, and Genetics 132:975-985. Cloning of a platanna and the mismatch 
binding protein of a mouse derived is done by rad men (M. Radman). 

It combines with the DNA-DNA (or DNA-RNA or RNA-RNA) double strand containing an incorrect 
pair or an unpaired base, and desirable MBP is characterized by excepting notably single strand 
polynucleotide or the double strand which matched thoroughly (exclusion). 
As a desirable gestalt, the MutS protein of completely nature of Escherichia colt origin is used. 
However, it means that the words "mismatch binding protein" or ""MBP'"' used for this book side 
also include the functional derivative of natural protein thoroughly. 

The "fragmentation" which has the capability to combine with the mismatch content nucleic acid 
heteroduplex which can use a "functional derivative" according to this invention, A "variant", "an 
analog (analog)", or a "chemical derivative" is meant. The "fragmentation" of MBP means any 
subsets of a molecule, i.e., shorter peptide. Proteinic "variant" means either the whole protein or 
its DNA hybrid coupling fragmentation and a substantially similar molecule. Mismatch binding 
protein, for example, the variant of MutS, may be prepared by the recombinant DNA method which 
the art concerned may be sufficient as and was learned. 

The desirable functional derivative of MutS is the MutS protein (Lu, A.L.et aL, above~shown;Haber 
LT.et aL, above-shown-ang, P.P.et al., above-shown) of Salmonella typhimurium. 
Or it is a homolog of Escherichia coli MutS in other kinds like the hexA protein (Priebe S.D.et aL, 
above-shown;Haber etaL, above-shown) of Streptococcus pneumoniae. 

In addition, like the homolog in which a code is carried out by the sequence of the homologous 
identified in DNA of Homo sapiens, a mouse, a frog, or a hamster, MutS. . Or the homolog of the 
possible eukaryote of HexA can also be used. (H.et) [ Shimada, T.et aL, and 
J.Biol.Chem.264:201 71(1 989); Linton, J.et al., and Molec.CelLBioL7:3058-3072(1989); Fujii ] aL, 
J,BioLChem.264:10057 (1989). 

The chemicals derivative of MBP contains additional chemical MOIETI (moieties: two elements 
which make a pair) which is not a proteinic standard structure including additional extension of the 
amino acid as a thing in a fusion protein. The covalent modification of peptide is included within the 
limits of this invention. Such ornamentation may be introduced into intramolecular by making the 
organic derivation-ized agent which can react to the residue of the selected side chain or an end 
react to the target amino acid residue in protein. 

In selection of the protein which serves as useful MBP for the method of this invention, assay may 
be performed by the person skilled in the art using a customary method. Thus, when a sample is 
evaluated about existence of useful MBP in this invention for example, (The whole is included in 
this book side by cross reference) Mismatch binding assay which is indicated by JIRIKUNI and 
others (Jiricny et al.) about MutS can be performed. Preferably, filter binding assay is used. In order 
to prepare an oligonucleotide heteroduplex, the sign of the about 16 bases is preferably carried out 
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by an oligonucleotide, P which used the kinase reaction, and gamma- P-ATP which used kinase 
like a T4-polynucleotide kinase. Then, 5(stored at "20 **)' - Annealing of the oligonucleotide by 
which the sign was carried out is carried out to the complementary oligonucleotide which has a 
mismatch of a little salt group pair under standard conditions. The heteroduplex of 16 base pairs by 
which annealing was carried out is tested, and is mixed with an excessive amount of protein saved 
in Hikami during 30 minutes. This mixture is applied to the nitrocellulose filter by which preliminary 
humidity is carried out in assay buffer solution after that. It draws in gently for several seconds and 
the assay buffer solution which cooled said filter coldly fully washes. It is air-dried after that, and 
said filter is suspended and counted in a scintillation solution. Since protein adheres to a filter, it 
may conclude in combination with MBP any counts on a filter are presumed to be. When there is no 
such protein, the oligonucleotide heteroduplex by which the sign was carried out bypasses a filter. 
Thus, useful MBP can be detected and chosen as the method of this invention by using such easy 
assay. 

MBP is fixed by solid support or the carrier as what is used for this invention. "Solid support" or a 
"carrier" means any base materials combinable with protein. The ornamentation cellulose thru/or 
the cellulosic (modified) like natural cellulose and a nitrocellulose as a publicly known base material 
or a carrier, There is polystyrene, polypropylene, polyethylene, dextran, nylon, polyacrylamide and 
agarose, or Sepharose (registered trademark). A magnetic bead is also useful. The support material 
can have any possible structural shape substantially, as long as fixed MBP can combine with a 
target-nucleic-acid molecule. Thus, the shape of a base material can contain particles, a bead, a 
porous body, an impermeable strip, and a membrane in the inner surface of reaction vessels, such 
as test tubes and a microphone rotator plate. A desirable base material contains a nitrocellulose 
disc or a strip. The person skilled in the art knows many carriers suitable for combination with 
MBP. 

The everyday experiment could confirm these. 

The solid support that MBP is adhered or fixed by the covalent bond or a noncovalent bond is the 
most preferred. It is preferably based on the adsorption using the way noncovalent bond adhesion 
providing the stability for which it was suitable, and strong adsorption power. MBP is fixed using a 
publicly known method with the art concerned suitable for the specific solid support by which the 
capability of MBP combined with mismatch content DNA is not destroyed. 

Then, fixed MBP is easily used for detecting a little salt group substitution besides heterozygosity 
(polymorphism), that mismatch content DNA is isolated from a mixture, or removing mismatch 
content DNA from a mixture. 

In one embodiment, the surface of the multi well plate of polystyrene or other plastics serves as 
solid support. In other gestalten, the bottom of the well of a multi well plate adheres to the solid 
support which MBP combines. 

In a desirable embodiment, immobilization and DNA binding are performed in 96 well blotting device, 
and the sheet of subsequent nitrocellulose (or other base materials) paper can be demounted in 
order to evaluate a reaction. For example, the color development on a nitrocellulose may be used 
for evaluating the combination on the basis of the chromogen of the enzyme as some detection 
thread, and the enzyme which serves as precursors of a coloring reaction, or the substrate of 
chemicals coloring. 

Processing for preventing the further combination of protein or nucleic acid using a publicly known 
method or reagent in the art concerned following adhesion of MBP in a base material ("block") 
** — **, 

Fixed MBP is contacted with a small oligonucleotide heteroduplex molecule, and is combined (until 
it is saturated). Oligonucleotides are about 30 base pairs preferably, The DNA duplex containing the 
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mismatch recognized by MBP good (that is, it joins together) is used for a test 
the detection system for which they were suitable since such an oligonucleotide was prepared 
using the nucleotide which had the five prime end embellished with the sign which contains a 
mismatch or, with which the lacking oligonucleotide can carry out preparation detection of this — it 
may be preferably detected by spectrophotometry or a chemiluminescence method. In a desirable 
gestalt biotin ornamentation is carried out and an oligonucleotide can be detected using the 
detection system on the basis of the avidin or streptoavidin combined by biotin and high affinity. 
Streptoavidin is combinable with an enzyme, and existence of this enzyme is detected using a 
chromogen substrate, and is measured by the color development 

In the method of this invention, the example of a useful enzyme Peroxidase of a horseradish, The 
alkaline phosphatase, glucose-6-phosphate dehydrogenase, A malic dehydrogenase, 
staphylococcus nuclease, delta V-steroid isomerase, Yeast alcohol dehydrogenase, alpha- 
glycerophosphate dehydrogenase, They are triosephosphate isomerase, asparaginase, glucose 
oxidase, beta-galacto SHIDAZE, RNase, an urease, catalase, glucoamylase, and 
acetylcholineaterase. 

The sign which can be detected may also be the radioisotope which a gammacounter or a 
scintillation counter uses it or may be detected by autoradiography. 

A fluorescent compound may be sufficient as a detectable sign. When put to the light of the 
wavelength for which the molecule labeled fluorescently was suitable, the existence may be 
detected by the fluorescence using a subsequent microscope or fluorometry. As a fluorescent- 
labeling compound most generally used, they are fluorescein isothiocyanic acid, a rhodamine, a 
phycoerythrin, a phycocyanin, allophycocyanin, o— lid RUDEHIDO, and fluorescamine. 

ICO 

Eu or a fluorescence radioactive metal like other lanthanoid series sequences may be sufficient 
as a detectable sign. These metal can be made to adhere to an oligonucleotide using a metal 
chelate group like a diethylenetriamine pentaacetic acid or ethylenediaminetetraacetic acid. 
A detectable sign may be a chemiluminescence compound. The existence of a molecule by which 
the sign was carried out by chemiluminescence is determined by detecting the existence of 
luminescence which takes place in process of a next chemical reaction. As an example of an 
especially useful chemiluminescence labeled compound, they are luminol, isoluminol, Saroma tic 
acridinium ester, imidazole, an acridinium salt, and oxalic acid ester. 

Similarly, a bioluminescence compound may be used for the sign of an oligonucleotide. Living thing 
coloring is a thing of the mold of the chemiluminescence found out in a biological system to which 
catalyst protein makes the effect of a chemiluminescence reaction increase. Existence of 
bioluminescence protein is determined by detection of the existence of luminescence. 
Bioluminescence compounds important for the purpose of carrying out a sign are luciferin, 
luciferase, and aequorin. 

DNA-DNA, DNA-RNA, or MBP combined with the RNA-RNA hybrid may be detected by either of 
the direct or indirect targets. In direct detection, the sign of the detection of Polly or an 
oligonucleotide double strand is made possible using a sign about which it argues in respect of this 
book. 

In indirect detection, assay uses the competition of combination to MBP of test DNA of the 
mismatch content double strand which already joined together or is put simultaneously. Thus, **** 
combination of the mismatch content oligonucleotide by which the sign was carried out is carried 
out at MBP, or it incubates with MBP and test DNA. If there is a DNA which contains more 
mismatches in a test sample, the combination of the oligonucleotide to MBP by which the sign was 
carried out will be generated less. 

The test sample which should be assayed can be put into any culture media of concern, and, 
probably, is generally a sample with medical, veterinary medicine nutritional, or industrial 
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importance. Especially the sample and body fluid of Homo sapiens and an animal containing the cell 
in which nucleic acid may be prepared may be assayed by this method. As desirable sauce, there 
are blood, a blood serum, other organizations, milk, urine, cerebrospinal fluid, saliva, a feces thing, a 
lung suction thing, a throat wiping thing, a wiping thing of a reproductive organ and an invasion 
thing, a rectum wiping thing, and a nasopharynx suction thing. 

In order to detect heterozygote. the heterozygote of DNA of the detection diplont living thing origin 
of polymorphism , or polymorphism, test DNA is prepared by denaturalizing and carrying out 
annealing of the DNA amplified by PCR of diplont living thing origin preferably. Annealing of said 
test DNA is prepared and carried out by the primer by which the sign was carried out, and it is 
added by the well or other reaction vessels containing fixed MBP which has already been combined 
with the oligonucleotide of a mismatch. Instead, test DNA can be mixed to the oligonucleotide of a 
mismatch and it can add in the well or other containers containing MBP which had this mixture 
fixed. 

Reading of spectral luminous intensity is performed on wavelength suitable for fixed-quantity 
detection of test DNA, (1) Combination of test DNA to fixed MBP, or the replacement of the 
oligonucleotide of the mismatch from MBP by which (2) immobilization was carried out After 
performing time and an incubation suitable for performing whether it is ********, said DNA 
solution is removed, a well is washed and reading of spectral luminous intensity is performed in 
wavelength suitable for fixed-quantity detection of the united mismatch oligonucleotide. 
Probably, in wide range DNA concentration, the rates of reading of test DNA to reading of a 
mismatch oligonucleotide differ greatly by mismatch content test DNA and test DNA without a 
mismatch. A standard curve is created using a publicly known quantity of DNA which permits the 
special feature of test DNA as a homozygote or heterozygote so that it is not necessary to quantify 
test DNA before assay. Thus, the single stranded DNA sample can test at least about 80 sorts of 
DNA samples by 96 well microplate enough to determine heterozygote and single. 
In order to detect the detection homozygote variation of a homozygote , publicly known homozygote 
wild strain DNA must be combined with a test DNA sample before denaturation and annealing. Only 
test DNA (homozygote) including variation will form mismatch content DNA which can rival a 
mismatch oligonucleotide about the combination to fixed MBP, 

The method of this invention may be used only with both test DNAs by which the mismatch 
oligonucleotide by which (a) sign was carried out, or (b) sign was carried out. However, as for both 
these methods, nucleic acid concentration is determined. 

It needs to have to do a test in the test DNA concentration from which many differ. 

When the sign of the mismatch oligonucleotide is carried out a test, It is based on comparison with 
the curve of this result, and a standard curve about competition with the concentration which 
differs in many test DNAs (several), and the standard of a mismatch and a non-mismatch 
(concentration expressed as the number of mols of a double strand molecule), 
when the sign of the test DNA is carried out, a test is related with resembling comparison with the 
curve of a result, and a standard curve, setting about the standard of saturation, and a mismatch 
and a non-mismatch, and measuring the range of the combination to MBP of a lot of concentration. 
The art in which it is generally used in the molecular biology of the refining modernization of the 
amplified DNA sample and in which it is used most innovatively and extensively is the method of a 
polymerase chain reaction (PCR) of making a DNA sequence amplifying from such a very small 
quantity amount of starts that it being hardly undetectable. As literature of PCR, Mullis, KB., 1986, 
and Cold. Spring Harbor Symp,QuantBiol.51:263-273;Saiki, RXet al., 1985, and Bio/Technology 
3:1008-1012; And Mullis and KB.et. Refer to al., 1987, and Meth.Enzymol. 155:335-350. In addition, 
since PCR can make a specific sequence amplify, it is one step fundamentally and can perform 
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refining of a specific sequence from genomic DNA. PCR is an essential component of all research 
on the fact of a human genome. 

It is identification of a gene, and a central component of cloning, and it is increasingly used for 
diagnosis of a hereditary disease and an infection disease, and is widely used also in the trial. 

However, in various application especially gene cloning, and variation detection, PGR has the 
peculiar tendency of polymerase to generate the error by insertion of the un-complementary base 
which was wrong during composition. Although the fidelity of almost all replication polymerases in 

the living body is a grade which inserts only one mistaken base for every 10 10 duplicate bases, the 

polymerase used for PCR may be an error ratio of one mistaken base per about 10 4 duplicate 
bases. The fraction as used in the charge of a start material and a sequence with an amplified 
molecule important for this high error ratio means what will not be the same. 
This method is useful although the amplified DNA sample is refined using MBP fixed [ for removing 
the amount (minority) sequence of small number introduced by the amplification process, and a 
molecule including a sequence shift ], 

For example, if a DNA fragment is amplified with 20 duplicates (general quantity of amplification), 
the significant fraction of a final molecule contains one or the mistaken base beyond it This makes 
the danger of carrying out cloning of the different nucleotide sequence from a start sequence 
increase greatly in a cloning experiment 

In the variation detection assay about the denaturation (single-strand-izing) and annealing of a 
sample which were amplified by PCR, it may be evaluated like whether the mistaken base inserted 
by PCR is the variation in the sample of a basis. Thus, it is necessary to evaluate all the DNA 
molecules with the sequence shift introduced by the duplicate errors of PCR for exact variation 
detection. The method indicated in this book side attains this refining with an easy and linear form. 
Fixed MBP may be used for refining the amplified DNA sample. MBP is fixed a solid phase base 
material and by combining with a nitrocellulose filter, a sepharose bead, or a magnetic bead 
preferably. If required, said filter or a bead will be processed so that combination of double stranded 
DNA may be prevented. 

The amplified DNA sample denaturalizes by heat treatment, and re-annealing is carried out By the 
random nature of the error of PCR, all the mistaken bases will be discovered as a matter of fact in 
the mismatch base pair after annealing. 

Fixed MBP is added to a sample and a solution is mixed by shaking calmly. Mismatch content DNA 
which fixed MBP and either combined (any) is removed by the character of the used solid support 
settling a bead besides a solution, or by removing a bead magnetically, for example by removing a 
filter. This leaves the DNA duplex which matched correctly. 

In addition to refining the DNA sample amplified by removing a molecule including the error 
introduced during amplification, refining using fixed MBP, It is used for enriching many sequences of 
quantity (majority) when examining the branched (diverged) DNA sequence which exists repeatedly 
like the sequence of an immunoglobulin. 

(at point of a sequence) Probably, it will also be required more refining which is indicated in this 
book side than 1 time (round), and to perform amplification [ as much as possible ] larger than 1 
time, in order to remove a a small number of kind from the sample amplified from DNA of the mixed 
group (population) thoroughly. 

The half of the parent sequence in a heterozygote sample, Annealing should be carried out to the 
complementary chain of the same parent sequence origin thing, and a molecule without a mismatch 
is formed, so please note being able to use this method, although a sequence is refined from the 
sequence by which both a homozygote and heterozygote were amplified. When it puts in another 
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way and the charge of a start material is heterozygote, since the half of the molecule by which 
annealing was carried out contains a mismatch because of the difference in a start sequence, it is 
removed from a sample. However, since the half of the molecule by which annealing was carried 
out does not contain such a mismatch, they are removed from a sample, only when the mismatch 
manufactured as a result of the error between amplification is included. Anyway, probably, variation 
detection assay needs the 2nd denaturation and annealing. 

In the pursuit purpose into which the polymorphism map of a human genome is developed, it is 
increasingly more important that the specific allele of a given gene can be identified as the allele of 
many pathogenic genes is identified from the allele identification in a double (multi) allele system . 
Fixed MBP provides the easy method of allele identification. 

Thoroughly [ one allele ], as for this probe, the oligonucleotide probe characteristic for each allele 
of a given gene by which the sign was carried out is prepared so that complementarily. That is, this 
probe is prepared so that one or the mismatch beyond it may be formed, when it becomes the 
mistaken allele and pair. Said probe will be mixed with an excessive amount of amplified test DNAs, 
and each duplicate of this probe will be found out in the double strand after denaturation and 
annealing. This process is repeated using the probe about each allele in question. . [ whether the 
DNA mixture by which annealing was carried out is mixed with MBP fixed on the base material 
which may be removed from suspension by (1) centrifugality after that, and ] (2) It is performed 
whether they are whether it lets the filter supporting containing MBP by which it let the micro 
column of MBP fixed on the suitable column base material pass, or (3) immobilization was carried 
out pass, and ********. MBP which was fixed in the case of which must be the excessive amount 
that all the mismatch content DNAs are held. Supernatant liquid, column outflow (flowing through) 
liquid, or filtrate is analyzed about existence of a sign. In test DNA, the sign will be detected for the 
probe, only when completely complementary to allele. 

In order to confirm that the sequence of the probe of a single strand does not exist, it is required 
on a base material to include several sorts of single stranded DNA uniting elements instead of fixed 
MBP, and it obtains, or may be required at least. This system functions by good [ same ] on a 
homozygote or heterozygote conditions. 

Kit this invention relates to a kit useful although the method indicated in this book side is enforced 
again, or a reagent (or unit) system. Such a kit includes the combination of the reagent containing 
the essential element required of performing assay according to the method indicated in this book 
side. Said reagent system as the constituent which the conformity of the reagent probably permits 
in the shape of test equipment, or admixture, Or it is provided with the gestalt containing 
explanatories usually indicated for implementation of assay, such as one or more containers, a 
device, etc. which hold a test kit, i.e., a required reagent, more typically, commercially packed as a 
packed combination. The kit of this invention may also contain any gestalten and constituents for 
carrying out the gestalt of the various assays indicated in this book side. 
In the case of which, a reagent system contains MBP fixed by the ability to carry out (1) 
immobilization or its functional derivative, and an additional reagent useful when performing (2) 
assays with MutS preferably. Said kit may be arbitrary and may also contain the mismatch content 
oligonucleotide by which the sign was carried out. In order to detect a specific variation, the kit can 
also contain the primer to which the sign of [ for performing PCR ] was carried out The kit 
according to this invention can contain additionally auxiliary chemicals like the component of the 
solution in which combination of the double strand to MBP fixed there is performed. 
This invention will be more easily understood by referring to the example of the following provided 
in an example for this invention indicated broadly. However, unless it is written clearly below, it 
does not mean that the following examples limit this invention. 

It is reaction buffer solution (20mM.) about the joint A. material of mismatch content DNA by the 
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mismatch binding protein fixed example 1 , and a method nitrocellulose sheet (0.45 micrometer, 
Schleicher & Schull), Preparation of MBP of which 1. immobilization was done Humidity was carried 
out by Tris pH7.6-0.01 mM EDTA, 5mM MgCI 2 , and 0.1 mM DTT, and it has arranged to the dot blot 

device (Bio-Rad). 

MBP and Escherichia coli MutS in which the concentration of 0.5microg/10microl reaction buffer 
solution was refined were spotted in the nitrocellulose paper of each well. This well was incubated 
at the room temperature and residua! liquid was attracted under vacuum (suction machine). After 
adding a solution to a well, by throwing it away, the reaction buffer solution of lOOmicrol washed 
each well twice. Residual liquid was attracted under vacuum after the 2nd washing, 

2. blocking others — in order to prevent combination of protein or nucleic acid, the nitrocellulose 
filter was blocked by bovine serum albumin (BSA). The reaction buffer solution (200microl) which 
contains BSA 1% (w/v) was added to each well. The reaction buffer solution of lOOmicrol washed 
each well twice by throwing away a solution, after placing at a room temperature for 1 hour, and 
throwing it away, after adding a solution to a well. Residual liquid was attracted under vacuum after 
the 2nd washing. 

3. Oligonucleotide The sequence of the oligonucleotide used by research of these was obtained 
from the field of 30 bases surrounding the part of the sickle cell variation of the Homo sapiens beta 
globin (beta-globin) gene, the variation sequence used for forming a mismatch — sickle cell 
variation — it is not (a actual sickle cell variation is A:T->T:A conversion) — a mismatch is in the 
part of sickle cell variation. The biotinylated oligonucleotide was biotinylated in the five prime end of 
a variation chain, [t biotinylated by composition by adding the nucleotide by which biotin 
ornamentation was carried out to the five prime end of an oligonucleotide. 

G; T mismatch 

5 - 9 > Y GCACCTGACT CCTGGGGAGA AGTCTGCCGT [SEQ ID NO : 1 1 
IP ± & CGTGGACTGA GGACTCCTCT TCAGACGGCA [SEQ ID NO; 2] 

With no mismatch 

5 * - 9 > V GCACCTGACT CCTGGGGAGA AGTCTGCCGT [SEQ ID NO 1 1 ) 
5 =l - 9 y h CGTGGACTGA GGACCCCTCT TCAGACGGCA [SEQ ID NO: 3] 

4. Combination with DNA The biotinylation oligonucleotide in the reaction buffer solution of 
20microl which contains BSA 1% was added to each well. Residual liquid was thrown away after 
placing for 30 minutes at a room temperature. After adding a solution to a well, by throwing it away, 
the reaction buffer solution of lOOmicrol washed each well 5 times. Residual liquid was attracted 
under vacuum after the 5th washing, 

5. Combination with SUTOREPUTAB] JIN junction horseradish peroxidase CHRP) Combination of 
SUTOREPUTABIJIN detected existence of biotin. The amount of lOOmicrol of SUTOREPUTABIJIN 
junction HRP (Pierce Chemicals) in the concentration of 50mg/ml of the reaction buffer solution 
which contains BSA 1% was added to each well. The reaction buffer solution of lOOmicrol washed 
each well 5 times by throwing away a solution, after placing at a room temperature for 2 hours, and 
throwing it away, after adding a solution to a well. Residual liquid was attracted under vacuum after 
the 5th washing. 

6. Development of pointing study coloring (ECL) [Enhanced ChemiLuminescence registered 
trademark] The nitrocellulose sheet was removed from the dot blot device, and 10-ml reaction 
buffer solution washed 3 times in the Petri dish. The nitrocellulose was filled with a 5-ml ECL 
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developing solution (Amersham). The substrate of HRP in this reagent is a chemiluminescence 
compound.The solution was removed after placing for 1 minute. Drive rotting of the nitrocellulose 
was carried out and it placed between two transparent plastic sheets. The nitrocellulose sheet 
protected in this way was exposed to the X-ray film in the dark place by various irradiation time. In 
the experiment reported to this book side, exposure time is 1 minute. 

7. Competition In competition research, DNA binding is as being indicated by **** except having 
mixed ** without mismatch content or a mismatch with a constant rate of biotinylated mismatch 
content oligonucleotides (5ng) r and non-sign DNA of various quantity, and having added to the well. 
B. Result Specific joint drawing 1 of mismatch content DNA by MBP of which 1- immobilization was 
done shows the result (duplication experiment) of having added the increase of stock of DNA 
(lower 2 line) without biotinylated mismatch content DNA (upper 2 line) or the mismatch. 
MBP by which the amount object of 30 without a detectable mismatch was fixed in spite of not 
having observed even DNA of 200ng was able to detect a small quantity of about 0.2 ng of the 
amount object of mismatch content 30 (the line around a lower spot is based on imperfect 
washing). 

2. Competitive assay drawing 2 shows the result (duplication experiment) of addition of the 
increase of stock of the amount object (lower 2 line) of 30 without the amount object (upper 2 line) 
of mismatch content 30 or mismatch of a non-sign to the amount object of mismatch content 30 in 
which 5ng was biotinylated. Although competition was clearly seen in mismatch content DNA of 
50ng, in the whole, DNA without a mismatch did not compete to 500ng. The fairly bright column on 
a figure does not contain MBP. 

It was shown from this result that fixed MBP in the amount object of 30 used in the above- 
mentioned experiment at least identifies at least between mismatch content DNA and DNAs which 
are completely pairs by the effect of the size of 3 order (orders).The same result is obtained even if 
it uses the amount object of 54 by the sequence of V3 loop origin of HIV. therefore, when it is alike, 
it takes and discriminating power decreases, and the amount object of 300 considered to be the 
greatest useful length for research of the polymorphism of a human genome is used, the 
discernment effect will show up [ at which the quantity of the double strand which became a pair 
thoroughly increases ] in the arrangement of the order of 100. 

It used for detecting heterozygote [ in / for the method indicated by the detection above of the 
heterozygote in example II human genome DNA / the specific position of human genome DNA ]. 
(Glutamine is encoded) PCR amplification was performed about the portion of the exon 3 of the 
Homo sapiens glucokrnase gene extended from the codon 98 to a stop codon (Soffel rt al., 
Proc.Natl.Acad.Sci.USA 89:7698-7702 (1992)). The wild type double strand sequence (SEQ ID NO:4 
and SEQ ID NO:5) of 100 bases equivalent to exon 3 Homo sapiens glucokinase is the following 
arrangement. 

5' gcactaacttcagggtgatgctggtgaaggtgggagaagg 
3 ' cgtgattgaagtcccactacgaccacttccaccctcttcc 

tgaggaggggs^gtggagcgtgaagaccaaacaccagatg 
actcctccccgt^acctcgcacttctggtttgtggtctac 

tactccatccccgaggacgcc 3' (SEQ ID NO:4) 
atgaggtaggggctcctgcgg 5 r (SEQ ID NO: 5) 

In heterozygote DNA (shown below), C of the CAG codon of an underline was varied to T. (1) in 
this position — publicly known heterozygote and (2) — a homozygote publicly known in this 
position, and (3) — PCR amplification of the tested DNA sequence was carried out from the 
homozygote so presumed in this position, and ************ genomic DNA. 
It denaturalized by heat treatment, re-annealing of the test DNA was carried out, and those 
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combination was tested in the mismatch binding protein assay fixed according to this invention 
using MutS of Escherichia coli. 

A. material and method: — 1. PCR amplification — : using the following template (mold) — 
2157-heterozygote (b) DGK-1 01 -human genome DNA (homozygote in the glucokinase gene exon 
3) in (a) glucokinase gene exon 3 

(c) (marketed from Sigma Chemical Co.) Human genome DNA, the male which are called sigma 
DNA (the glucokinase gene exon 3 is presumed) (it obtained from Operon) A primer is refined by 
HPLC, Two DNA strands It reaches SEQ ID N0:4. SEQ ID NO: It is the correspond following 
sequence at the five prime end of five. 

*f 7 -< V - # 1 : 5 ' (biotin) -GCACTAACTTCAGGGTGATG 
y ^ i' V — # 2 : 5' -GCGTCCTCGGGGATGGAGTA 

The biotin combined with the five prime end so that it might be detected in the below-mentioned 
ECL detection system was included in PCR primer#1. After removing the primer which is not used, 
in order to perform a fixed quantity of various amplification products, radiolabeling of primer #2 was 

carried out with 5- P-phosphoric acid. Before using primer #2 in amplification, the kinase reaction 

32 

was used and the sign was carried out by P. Kinase reaction mixtures are 70 mM Tris-HCI and 

pH 7.6.; 10mM MgCI 2 ; 5mM DTT; 20microcurie 32 P-ATP; 30 unitT4 polynucleotide kinase; And 

500ngDNA (primer #2) is contained. The reacting weight of 20microl performed the kinase reaction 
for 30 minutes at 37 **. Kinase was inactivated by heat-treating for 10 minutes at 70 **. DNA was 
saved at -20 ** 

An PCR reaction, 10mM Tris-HCI pH8.3; . 50mM KCI; 15mM MgCI 2 ;. 0.001% gelatin (W/V); 0.05mM. 

dATP; O.OSmM dTTP; 0.05mM. dGTP; 0.05mM dCTP; O.lmicroM primer # — 1; 0.075microM primer 

#2; 0.025microM 32 P primer #2;200ng template DNA; — and — 2.5 unit AmpliTaq, DNA polymerase 
(Perkin-Elmer) is contained, Reacting weight is 100microL The parkin Elmer thermocycler 
(Perkin-Elmer thermocycler) performed 30 cycles and amplification by placing for 1 minute, making 
it denaturalize at 90 **, placing for 1 minute, carrying out annealing at 55 **, placing for 2 minutes 
and making it elongate at 72 **. According to a manufacturer's protocol, the centrifugal dialysis 
using 30 micro of Centricon concentrator (Amicon) removed the primer which was not used. Under 
[ a fixed quantity / product / PCR / by adding equivalent weight (it measured as cpm of 
radioactivity) on 8% of nondenaturing polyacrylamide gel, dyeing by an ethidium bromide, and 
comparing with standard DNA ]. 

2: Assay of the fixed mismatch binding protein: The following schedules are followed (in a parkin 
Elmer thermocycler). 

: which performed denaturation and annealing of DNA — 100 ** — for 4 minutes; 50 ** — 1 hour; 
75 ** — for 4 minutes; 50 ** — for 30 minutes; Next, it cooled to the room temperature. 
A nitrocellulose sheet (0.45mM, Schleicher and Schuell, BA85), Humidity is carried out by floating 
on reaction buffer solution (20 mM Tris-HCI, pH7.6; 5mM MgCI 2 ; 0.1 mM DTT; 0.01 mM EDTA), It 

has arranged on the blotting paper (Schleicher and Schuell GB002) of three sheets of a slot blot 
device (Hoefer Scientific Instruments). The reaction buffer solution of 100microl was added to each 
well. After putting on a room temperature for 5 minutes, remains buffer solution was attracted in 
the vacuum. MutS (they are 500ng to 20microl reaction buffer solution) 
it added to each well. Tales doses of reaction buffer solution was added to the well "without 
MutS/' Before progressing to the following step, said device was neglected to the room 
temperature for 20 minutes. 
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The nitrocellulose was blocked by adding BSA without HRP of 200microl to each well. After 
allowing to stand at a room temperature for 1 hour, the remains solution was attracted under 
vacuum. 

The DNA sample was added to the 20microl reaction buffer solution which contains HRP free BSA 
3%. 

After allowing to stand for 30 minutes at a room temperature, and adding a solution to a well, the 
reaction buffer solution of 100microl washed the well 5 times by carrying out the decantation of it 
By visualizing combination of streptoavidin to biotin, the existence of DNA united on the 
nitrocellulose sheet by which the biotin sign was carried out was detected. lOOmicrol streptoavidin 
HRP in the reaction buffer solution containing BSA without 3% of HRP was added to each well. 
After allowing to stand for 20 minutes at a room temperature, the decantation of the remains 
solution was carried out. After adding a solution to each well, by carrying out the decantation of it, 
the reaction buffer solution of lOOmicrol washed the well 5 times. The solution which remained was 
removed under vacuum after the 5th washing. 

3. Pointing study coloring (ECL) development The nitrocellulose sheet was removed from said 
device and 50~ml reaction buffer solution washed every [ a for / 1 minute ] 4 times in the small 
tray. Drive rotting of the nitrocellulose sheet was carried out and it was immersed in a 10-ml ECL 
developing solution (Amerson). 1 minute afterward, drive rotting of the nitrocellulose sheet was 
removed and carried out and it placed between two transparent plastic sheets. The nitrocellulose 
sheet protected in this way was put to the X-ray film for 30 minutes in the dark place. 
B. Result A result is shown in drawing 3 . Bio-Het means the amount object double strand of 
synthetic 30 of SEQID NO:1 and SEQ ID NO:3. This double strand contains a G:T mismatch in the 
position of 15. SEQ ID NO:1 and SEQ ID NO which do not have a mismatch in the position of 15 
with Bio-Homo: Mean the amount object double strand of synthetic 30 of two. Even as for DNA of 
10ng, combination of Bio-Homo was not detected to Bio-Het being detected in a small quantity of 
about 0.1 ng. That combination is not observed in lack ("no MutS" column) of MutS shows that all 
the observed DNA binding is MutS dependence. 

Combination of the heterozygote nucleic acid (2157) to MutS was clearly seen in 0.6ng. (It is not 
dependent on the sauce of DNA) Combination of a homozygote is 1. 

In 25ng, it could detect faintly and was clearly detected in 2.5ng. Thus r heterozygote DNA was 
detected by the at least two to 4 time fitness of homozygote DNA in this assay. It was thought 
more that combination of high-concentration homozygote DNA was a result of the error introduced 
between amplification by Taq polymerase. Such a high error ratio in incorporation of the nucleotide 
by this polymerase is the phenomenon known well. Thus, in addition, such an unsuitable 
combination expresses the mismatch combination by fixed MutS. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It is a method for detecting variation from a non-varying sequence of target polynucleotide of a 
sample T (a) In the bottom of a condition which a mismatch content polynucleotide molecule 
combines with mismatch binding protein fixed by solid support, Polynucleotide or an oligonucleotide 
the sign of the detection of said sample origin of was made possible, Said both fixed mismatch 
binding protein is incubated, It reaches, (b) Combination of one mismatch content polynucleotide of 
said sample origins to said mismatch binding protein is detected, A method that an existence of 
polynucleotide or an oligonucleotide combined with an implication and said mismatch binding 
protein, and the sign of the detection of was made possible is characterized by showing variation in 
a sequence of said target polynucleotide, 

2. Method according to claim 1 that said mismatch binding protein is characterized by being 
functional derivative of MutS protein or MutS protein. 

3. Method according to claim 1, wherein said solid support is chosen from natural cellulose, 
ornamentation cellulose, polystyrene, polypropylene, polyethylene, dextran, nylon, polyacrylamide, 
and group that consists of agarose. 

4. Method according to claim 3, wherein said solid support is nitrocellulose membrane. 

5. Method according to claim 1 that polynucleotide or oligonucleotide sign of said detection of was 
made possible is characterized by carrying out sign with chromogen compound, chemiluminescence 
compound, bioluminescence compound, fluorescent compound, or radiolabeling. 

6. Method according to claim 1, wherein sign of polynucleotide or oligonucleotide sign of said 
detection of was made possible is carried out with biotin. 

7. Method according to claim 1, wherein said target polynucleotide is DNA. 

8. It is a method for detecting variation from a non-varying sequence of double strand target 
mammals polynucleotide in a sample, (a) Double strand polynucleotide of either of said samples is 
denatured, consider it as a single strand, carry out re-annealing of this single strand, and consider it 
as a double strand, (b) Under existence of a mismatch content oligonucleotide combinabfe with (i) 
mismatch binding protein the sign of the detection of was made possible, or — Preliminary 
incubation is carried out with a mismatch content oligonucleotide the sign of the detection of was 
made possible, and (ii) mismatch binding protein, In either under conditions of being combined with 
this mismatch content oligonucleotide, Said double strand of a step (a) by which re-annealing was 
denaturalized and carried out, and said mismatch binding protein fixed on solid support, ****** — 
incubating — and — (c) — detecting quantity of a mismatch content oligonucleotide the sign of 
the detection of was made possible combined with said mismatch binding protein, . An implication 
and existence of variation in said double strand mammals polynucleotide of said sample receive 
mismatch binding protein. Reduction of combination of an oligonucleotide (mismatch content) the 
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sign of said detection of was made possible is produced. A method by which it is characterized. 

9. Method according to claim 8, wherein said solid support is chosen from natural cellulose, 
ornamentation cellulose, polystyrene, polypropylene, polyethylene, dextran, nylon, polyacrylamide, 
and group that consists of agarose. 

10. A method according to claim 9, wherein said solid support is a nitrocellulose membrane. 
A method for removing a sequence including a sequence of the amount of small number or a 
sequence error introduced between amplification processes from a DNA sample characterized by 
comprising the following of which 11. amplification was done. 

(a) Manufacture a mixture which puts said amplified DNA sample on a denaturation state, ranks 
second, performs re-annealing so that a sequence or an error content sequence of the amount of 
small number may form mismatch content DNA duplex, and contains a double strand of a 
mismatch, 

(b) It is said mixture of a step (a) so that a double strand of a mismatch may combine with fixed 
mismatch binding protein. 

Said fixed mismatch binding protein. 

both incubating — and — . (c) — removing said fixed mismatch binding protein which mismatch 
content DNA combined from said amplified DNA sample, It contains. A sequence error 

12. In a multiple-alleles system of a sample of amplified DNA, it is a method for identifying specific 
allele, in the bottom of (a) denaturation condition, Mix an oligonucleotide probe the sign of the 
completely complementary detection of was made possible to a DNA sequence of said specific 
allele, and an excessive amount of amplified test DNAs, and it ranks second, Annealing is carried 
out so that each duplicate of denaturation and an account probe of back to front which carried out 
annealing may be found out in double stranded DNA, (b) So that all mismatch content DNA may be 
held on fixed mismatch binding protein, Said mixture formed at a step (a), and said an excessive 
amount of fixed mismatch binding protein, ****** — incubating, (c) — removing said fixed 
mismatch binding protein combined with one of mismatch (any) content DNAs from said amplified 
test DNA. It reaches, (d) an implication and an existence of DNA in said sample by which the sign 
was carried out detecting an existence of a probe the sign of said detection of was made possible 
in a sample from which said fixed mismatch binding protein was removed, Said probe shows a 
completely complementary thing to allele in said test DNA, A method by which it is characterized. 
A kit which suited although [ receiving one or more containers in inside ] variation is detected from 
a non-varying sequence of a target polynucleotide sequence characterized by comprising the 
following in 13. sample and it is useful. 

(a) The 1st container containing fixable mismatch binding protein. 

(b) The 2nd container containing solid support which can fix said mismatch binding protein, (c) The 
3rd containing a reagent which can detect combination of a mismatch content nucleic acid double 
strand to said mismatch binding protein the sign of the detection of was made possible, or two or 
more containers 

A kit which suited although [ receiving one or more containers in inside ] variation is detected from 
a non-varying sequence of a target polynucleotide sequence characterized by comprising the 
following in 14. sample and it is useful. 

(a) The 1st container containing mismatch binding protein fixed on solid support. 

(b) The 2nd containing a reagent which can detect combination of a mismatch content nucleic acid 
double strand to said mismatch binding protein the sign of the detection of was made possible, or 
two or more containers. 
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15. The kit according to claim 13, wherein said mismatch binding protein is a functional derivative of 
MutS or Muts. 

16. The kit according to claim 14, wherein said mismatch binding protein is a functional derivative of 
MutS or Muts. 

17. The kit according to claim 13, wherein said solid support is chosen from natural cellulose, 
ornamentation cellulose, polystyrene, polypropylene, polyethylene, dextran, nylon, polyacrylamide, 
and a group that consists of agarose. 

18. The kit according to claim 1 7, wherein said solid support is a nitrocellulose membrane. 

19. The kit according to claim 14, wherein said solid support is chosen from natural cellulose, 
ornamentation cellulose, polystyrene, polypropylene, polyethylene, dextran, nylon, polyacrylamide, 
and a group that consists of agarose. 

20. The kit according to claim 19, wherein said solid support is a nitrocellulose membrane. 

21. Mismatch binding protein fixed on solid support, wherein fixed mismatch binding protein is able 
to combine with a mismatch content polynucleotide molecule. 

22. The fixed mismatch binding protein according to claim 21 being a functional derivative of MutS 
protein or MutS protein. 



[Translation done.] 
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Typ e Nucleotide Sequence SEP ID f JQ; 

jfc^er + a : GCAC CTGACT CCTG GGG AGAAGTCTG C CGT i 

CGTGGACTGAGGACCCCTCTTCAGACGGCA 3 

G:T^7 7 f : GCACCTGACTCCTGGGGAGAAGTCTGCCGT 1 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

T : G 3 7, T -/ * GCACCTGACTCCTGTGGAGAAGTCTGCCGT 6 

CGTGGACTGAGGACGCCTCTTCAGACGGCA 7 

C : T 3 * T y GCACCTGACTCCTGCGGAGAAGTCTGCCGT 8 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

G:G GCACCTGACTCCTGGGGAGAAGTCTGCCGT 9 

CGTGGACTGAGGACGCCTCTTCAGACGGCA 10 

A : G ^ J* V y + GCACCTGACTCCTGAGGAGAAGTCTGCCGT 1 1 

CGTGGACTGAGGACGCCTCTTCAGACGGCA 12 

G : A 5 7,-? GCACCTGACTCCTGGGGAGAAGTCTGCCGT 1 

CGTGGACTGAGGACACCTCTTCAGACGGCA 13 

A:C GCACCTGACTCCTGAGGAGAAGTCTGCCGT 14 

CGTGGACTGAGGACCCCTCTTCAGACGGCA 3 

A: A GCACCTGACTCCTGAGGAGAAGTCTGCCGT 15 

CGTGGACTGA GGACACCTCTTCAGACGGCA 16 

T : T 3 * v v GCACCTGACTCCTGTGGAGAAGTCTGCCGT 1 7 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

C : C $ 7, -7 v * GCAC CTGACT CCTGGCGAGAAGT CTGCCGT 18 

CGTGGACTGAGGACCCCTCTTCAGACGGCA 3 

7>^7_|,' C GCAC CTGACT CCTGGCGG AGAAGTCTG CCGT 19 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

CA GCACCTGACTCCTGGCAGGAGAAGTCTGCCGT 20 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

7 > ^ 7 — K CAG GCACCTGACTCCTGGCAGGGAGAAGTCTGCCGT 21 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

7 y-^T— K CAGG GCACCTGACTCCTGGCAGGGGAGAAGTCTGCCGT 2 2 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

FIG. 4 

[Drawing 5] 
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^5fiH (MB P) , WjUfKmmvMu t S«6^^^ffl^o^T#3feL^<, 

^H&V^SteSr^m-r&^feiCx &»3*tfcjiifr&fl9* ') vis* Fi:* 
K7**>f Srff 5 -H'TH. ig(®?ii^DNA«r*SSi-ra^:«i»tc|±^f«i{±^ 

o - y K ^ T^ISfc^S? * o 



C12) #fi*f 9-5 04 69 9 

fc^T&gfcfcfr -5 i^^^-CSrv^^T-* h D N A <O^Sffi(C®ISl 

D N AX*i^&*<75 "> - * i > XgoJf dKDW $ ftfcx 5-^7- 

(P° 

pulation) K;fctt*#&* (majority) <o->-* x> -CM^kS 

* * T * * K tt , £Sn<OiJ-£#cco-> - * x > * <7>#*ET 
f^hDNAi:7-- , ^m-tWS"P44. £«0 J: 5 * > 



(13) «a¥9-5 04 6 99 



to 

(b) ^^vy^^-e-gaMuM^i, *ry7)\sm$k<o^-ftifr<?) (any) ? 

(a) *>^ftOv^fii^ (any) 'J % Z V** Ptfctt (-# 
fcffcdenature) DNAitffT = -'J >^ti£i, 

(b) (i) MB P Utt-M-i it *aj^Tffit*«**tfc 
'J ^ * KO#ftT, Xtt 

( i i) MB P^&K^tiH b StLTiS »K tfttlWffeKttMt 



(14) 1§Si¥9-5 04 69 9 

Lv»HHfc$#MMi- ho-tji/n-^^ ^^9>T*4o 

(a) itlS3*lfcDNA*&14*#fcfi&, *v»-c, ^3&«<7)">-^ ^>^X 

(b) 5 77 *tr***iMB PKISit* i ^ , (a) <DM£- 
mt, m&t* tit: zx-? **tM y****- Vt*Z 

(c) i#«®3ftfcDNA^>^fl^rfb, 5X7yf 



C15) «*¥9-5 04 S9 9 

&m d n a t t v s n. £ m b p * & ^ t > 

(a) SEtt*frni*s^T\ &*)&coi#i|ig3*i*:-r* hDNA 

— ~?V)%rA <7)tgS&7& 1 — ;£lfi D N A f-£5 V>T JitH 3 fli> <fc 0 'J >y-fZ>£. 

(b) ^T^^y^^DNAj^H^fc^flfcMBPiK^StL* <fc 0 
%MS:<7)®$HkiititzMB P t^f^ (a) Ofi-frte t a* 

(c) ittf@£ Jt/tT-X fDNAi 1 ?), nf*-**) (any) utyfttDN 
A t L T v» iflfrlSS^-ft 3 ttfcM B P £ £ , 

(d) @5e4fc£*irt:MB Prt*l58r* $ ft*:** ^T^Mc 

±S£«5#B;fc*»v»t\ HS-ffcStlfcMBPtt, (a) at-fcfc «fc !} U**J& 
IT, X»i (b) *9AaEto*Ktt?^^y^"fr*r*«*«#*EL4v*J:^ n* 
?A£i*#*rtfcHSS<t:3ftT % X\t (c) J*»fcfcU*^y*^#=:**j&<# 



(16) 1f*^9-5 04 69 9 

fiL^^-y MifclSL, Hi, 

(a) H&ffc*Ttefc3*^yiN&-&«aH (MB P) *«-tr» 1 wSSt , 

(b) MhP*mfc<l+&Zk&V$&®ft3L&it*l£trm2V>®&k, 

£#tr£*«r#»fc-*-*o 
K«U*7 HifclWU Mi, 

ttl'W^'J * K«>*irfr*l*tH-*-*i fcri<T£*t*m&^tr$&2^Xfi£&<7># 
St, 

£#tr£ £*#&*-*-*<, 

liS©*'; M:*k»t, MffiMB P (iff * t < liM u t SXtt*w«fE»»* 
#-?$*<, H#S3*#li, *f*L<*i, ^«b)Pa-^, fit*a-7 (« 

*»*S>»iSit*. 

*»Mli*fe, H*3fc»*±UISIfi1kSiifc?^^yf-J*'fi'»eK, *f*L< 
UMu t S«effXtt-€-«)*iefi9Sf#fl:-r*-3T, BEHS&ffcS it*: 3 

■mow je&b»ii 



(17) »aW9-5 04 69 9 

XttS *-v y*-?>>5:^DNA (T25>f>) tfiSr^iBLooRBSig^^M 

) XtiS *vy^<a£v>3 0i# (T25-f>) *S fcitflD Loo, tf^-f-v-ft 

v*) <^-ry^^DHA-^m (2 1 5 T&tfB i o- 

Het+) \m<%oX^h (XlilKAjt*^^ K> Sr^o 
E!4<i, 1 5 Xli 1 e^tlli-o^^v^f^?,, Xtil S&tfl 6 <£> 

ft*: 5 * v y f- Xit^ttmMtt Sr-S-tr D N A -*&V>1&&<r)tejk*7p-t* 

fte^SfiS (MB P ) liDNA£^Kjg>&?iir*££ic*»>&#T##|at>£ 



CIS) <fcgi¥9- 504699 

i 

*»HfcHS3***i*#ifett % (a) Wfctt, (b) iEfltl*. (c) Jfctt&fc L 
(polymorphism) ^Hi/^fi (fci^L^ffi) * 

Sambrook.l.et al., MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Edition, 
Cold Spring Harbor Press, Cold Spring Harbor, NY, 1989; Albers, B. et al 
, MOLECULAR BIOLOGY OF THE CELL 2nd Ed., Garland Publishing, Inc., New 
York NY, 1989; Watson, J. D., et al., MOLECULAR BIOLOGY OF THE GENE Volu 
mes I and II, Benjamin/Qjmrings Publishing Co., Inc., Menlo Park, CA 
. 1987; Darnell, I.E. et al., MOLECULAR CELL BIOLOGY, Scientific Arcrican 
Books, Inc., New York, NY, 1966; Lewin.B.M., GENES II, John Wiley & Son 
s. New York NY, 1985, » tlfc^fcflftjtlRli, *0£#KJ3V>T5IHa* * oT 

MBPIdU mi 0 0 kD aOS6®f* *) . rX^J: 
f>l?J5^ #*S3*U 5 ^"7 y fjSS^^tr D N A i:lRfl5K*S#t 4, MB P Ji 
% ^ - ^ h (Valle G et al.,1991 Yeast 7:981-988; Mi ret J. j . et al., 199 
3, J.Biol.Chem. 268:3507-3513) coflfe, t; h (Stephenson, C. et al.,1989, J. 
Biol.Chem. 264 : 21177-21782 ; Karran , P et al., 1990, Mutat. Res. 2 36: 269-275; H 
ughes M.J. et al., 1992 J. Biol.Chem. 267:23876-23882; Reenan.A.G et al 



(19) #^9-5 04 89 9 

. t 1993 r Genetics 132:963-973; Reenan.A.C. et al., 1993 ( Genetics 132:97 
5-985) C^^THI^tlT^S, 77'j5!l7^^JVa^ , )^4*W5^'V 
y?-gi#S££l±> 9P-r> (M.Ra*an) p, ( c J: t) ? u-->7$ tlX^io 

L^MB P |^JtXt±^itS^*^trDNA-DNA (XtiDNA-R 
N AXf± R N A — R N A) -*«^»^L, 'J * ^ * KXIi§£3tfc 

-?v?-Ltzr.#i&*mm\'®ftti>Zb (exclusion) K£ *)>$m-3\f bHZ> 0 

L**L<t**6, xmrnKm^hti*. ■ ^^^^fis^r xn" mbp" 



B miwisMwr ti> *&m^'&^mm-r x??^^ 

MBP?)" 77^^h" t±> ^eov^fc^+J-y-tr v K BP *, X •? $&V>^ 7 

* K*<i>i£!*-r*o sag?)" ^^>sasxii^?)DNA^-f -f 

Mu t S<0$f * Lv>&ftlB8figtfMi, Salmonella typhlmurium^M u t S 
§g (Lu,A.L et a1.,flrt§ ; Haber L.T et al.^ff ; Pang, P.P. et al.,^) 
Xf± Streptococcus pneunoniaeco h e x A&6® (Priebe S.D et a"l.,jftj§ ; H 
aber et al.,fftf3) <o £ 7 *J tt*;fc»SM u t S eolTO#-?*£c 

flDX-T. k K t^*, X(±^A^^-coD NAK*3V>T|rg5e3*t&*| 

|i]c7)->-^i>^U «fc *) 3- h* S tta IflUfi-frO J: dfc> Mu t SXfiH e x A?5 
^fcJMS&fe^&ttfc^* (Shimada.T. et al., J.Blol.Ch 

em. 264:201710989); Linton, J, et a1. f Molec-Cell .Biol .7:3058-3072(1989); 
Fujii.H. et a*l., J .Biol .Chem. 264:10057(1989)) „ 



(20) ft&f-Q - 5 0 4 8 9 9 

KiSV>T#fflfcMB P(0##Kov>T^>:/;v£iMfii-t*$§^ 
#lBK5IIRUc«fc ->*'J^--fj (Jiricny et al.) fcJtjMut 

^f5J^5S•ffl^>^^: ,2 P. JkXfT 4 -sH'J K*-t---t?<o J: 9 

ffl^fcy -" P-ATP-CiS?gSS?*Ux, *<^$u (- 2 0*C-?lrj$?;W#*) 5 

*«WKiiv>^4^t LT, MB PI±@#£##XlitB#Ka£'fl:S*l* 



(213 **3t¥9-5 04 699 

n-x<^«}: 9 fc&ffr^n-^fc^L-fe^n-xifl** (modified) N 

l">\ #y^atri^>, #<Jj^W> n f#7h5>, Nnv, jff'JT^'J^ 

75 K> atfTtfu-^ XliSepharose 

mxstELi&mvpm&mK., $m?, tr-x, aw*attx > 

-^f-f x^Xfix h 'J ? ^*-g-tfo MBP b<n&&izmtt:§><<r> 

mil t m^fzw.mK x&z. t-c**, 3^?mDNAK 

S#i-*MBP<7>«B**Hfe**^4^*fe^H#i«Ffl:t5atfc, 
*q-Cab*;*i£*fflnT. MB P f±@SE-fb^ HZ* 

^^jvf^ijp^v- UTttfio. Itfli 

»* L^**#»Kisv»T, HfittSO'DNAlfr&'fi, 96***^7?^ 



(22) «p*¥9-5 0469 9 

li«)3 0ffi$M-C*4, :r*h MB Pfci 3 it* (W*ft 

3* ft-ft»-J-*JU*Eft.*ftftl-j'*:* 'J 

v-**- 3 *t, t^a^ treses* re h 

t Koy-J — £f^f? * — f;^-V-^rn^f K^f y> 9- 



C23) 



*taW9-5 04 899 



DNA-DNA, DNA-RNA, Xti R N A - R N A^-f 7 'J 7 Kfctt-fr L 



(24) # 9-504B99 

MBPtf7hDNAt*(M>^ra^-h$n4 8 ? * Y*fv7)\<\Z 

q%-£<EX<i»gteg>*&fl 
DNAIJ, »4U<li, -te#£fcft*^PCRT*«3ftjfcDNA«ttU 

-fv-T«K?n, r--';>^?*L, fit, 3*^**«>* y i^**- 

KtUKfe^ LTV> & H5g<b$ ftfcM B P * * /WXI*tt«>KI&S8fc 

fr*ft**>R*£ -r* f DN A«Di6*tttfJHJS[Ufc«i*-Pff*>*L*« ( 
1) Hjg'ftSftfcMB P^tir7 fDNA^, Xfi (2) ggftSJifc 

fcJSLfclSM, j.^-v' a ^Srffofc^ 1&ED NAfciftlilfc** *U ? 



(25) #^9-504899 

j£«&H*>DNA«|&Hi3^-C, hDNAt U"?-; 

AO#g*imr*DNA«)&2g<0fi£fflv^ £<9«fc 
-9 Us -^DNA^v^Wi, ^fn^#*^ti©i;tS-c*t3, 

o ^*#tff^HDNA (*"*«{Mfr) 4>*>^ Bfi<t**ifcMBP^<S'ft > 

#»Eo#8sli* (a)MS*ifc^vyf*'J 

U** KO*, Xli (b) eSi?titfXfDNA<^*, U^:fflv)f, 

AW<ot^) (several) Hfcaftjg t^fttet , 5^7yfJl^^7'; 
ffliUco^-c, <-**5M : -o j e/Hfcfc UT***i**£fc*fc) - 

WgftfcDNA-fr>:/;ug)|t» 



(26) »3I¥9 - 5 0 4 8 9 9 

sH'jy v--t*fi|g:E& (PCR) 0»*4„ PCR<^*iR 
i: LTId\ Mull is.K.B., 1986, Cold Spring Harbor Symp.Quant.B1ol .51:263-27 
3; Saiki.R.K et al. ? 1985 Bio/Technology 3:100 

8-1012; &u*lunis f K.B. et al. r 1987 Meth. Enzymol .155: 335-350£ #j& 0 flq 
P C Rtt'ft&.<D^- ? x-s- xtmt®*** Z ki)*-?Z Ztztb^ *£fl)V- 

1 0 1 1 oo»ofc^O**»A**3g|£TNfc4*«. P CRKJB 

»)*A$tl«4?ftft (nrinority) 

^ - ^ x y 7s £ 7 u - =. y y-t * ffikte £ * £ < JfftD $ * a „ 

MAT? -fc-f fc*v»T\ PCRT}fA$n.^mo^atSji, itot^^M: 



On #£¥9-5 0 4 69 9 

fto MB Pl±. JfFS t< »i- ho*^o-774 t7 7 n 

-X»±tr-xii, &R-c**iwr, -*«DNAOjfc-£*i»C«fc ? fcfcSSitfco 

ig^T& 0 MfeiKI* titzMB P»lFv»f»l*<5 (any) tt^Lfc 3 ? 
DNAti, fflWc@tt3:*H*<7>tegK ioT, 7<f JU* £ 

fcfcJ:^ e-X**««>fl.fcitJ*3**£fcfcJ: >K Xtit:~X*«BSa;fK>K|& 

tip*., MASS tlfcMB P£ffiv>*>fj|K»±, ^A/^ 
Dyj>0'>-^iy^^J:^:, fr&Lfc (diverged) , RS^iSDNAy 
^V^ttSK-T 4 (majority) ^ *&Uiz~fZ<D 

jc^^.(^^-c. ) m&Ztlfz$k® (population) <7)DNAfrhm%$ 
0 (round) j: i)#v>fit9Sfc , 1 El «t 19 #v>Jgte*fT^ IH^T 



(28) #«¥9-5046 9 9 

( 1 ) J: 15 SrSifc** f, $ * £##:_t K U&il 3 itfeM B P k 

(3) HSg-fbSitfcMB P*t*t*7-f **-S:«M*«r»3*L*;d\ 



(29) *N?¥9-5 04 8 99 

b p xn*<Digkmtommit, «Pu<UMutst, (2) rn^tfut 



(30) «f*¥9-5 0 4 699 

A. 

^hn^r^o-^v-h (o. 45/iin, Schleicher & SchuTI) fcgJSflS® 
j£ (20iM Tris pH7.6 O.OlnM EDTA f 5nM MgCl, t O.lnM DTT) K v 

h££ (Bit>-Kad) cKfLit, 

o. 5/zg/ioH Kmm®%Lv>mt<7>n&ztifcMB p, »im u t s 
i oo// i s&j&ffiire 2 tiffin L*r 0 ^2®!^^^, % 

2. 7a-^>^ 

K&^S^^Xl^St^e^^WC/cii), ~ hot)Va-^7-f 7W ^ — ^ -> JUL 
ffr^T'^V (BSA) f7n^U;, 1% (w/v) B S A £j£i&8r 
fft (2 0 0 M I ) «r^^o^i;w^JD^^o &£-em*Hmv*fcf£, m%L*%X 

o 

3 . * V =CJJ ^ K 
u\£V (^-gloMn) jtfK^^SIttlt*ifa3*^^^«ratf 3 0 %&«>3U*4* *> 
(XKolltK^JlLMAliA : T^T : A^cife-?**) ^77f 



(31) ^¥9-5 0469 9 

G : T?XV7f 

4 * - * y Y GCACCTGACT CCTGGCGAGA AGTCTGCCGT [SEQ ID NO s 1 ] 

CC3TGC3ACTGA GGACTCCTCT TCAGACGGCA [SEQ XD ^.^ 

5 * - ^ > h GCACCTGACT CCTGGGGAGA AGTCTGCCOT (SEQ ID NO;lJ 
§ a - * > h COTGQACTGA GGACCCCTCT TCAGACGGCA CSBQ ID NO : 3 J 

4. DNAt« 

1 % B S A *-&tr 2 0// \ V>ELl&mffim*W**ytt* Vrt%ir V** K* 
^M-JflX-fcte* *L*&T*£ tCJ: *K #*<^iJV* 1 0 0// 1 <os:jSi»«r 

5. * h v7?vyy&&m&v*rV'<K>** ; i/*r-i£ (hrp) t<ois# 
* M^y* wywm&\z£ i) % aiL*:* i%bsa^ 

trKl&l&ffim<7>mi& 5 0 m g/m 1 Ki3*t&* r try>«-&HR P (Pier 

ce Chemicals) o 1 0 0 // 1 fl ^.JWKi&bD 

6. StSMfc^lfrfe (ECL) [Enhanced ChemlLuirinescenceg^jg^] <D5i1$ 

10ml BtJESttflffffi-C 3 Lfc. 5 m 1 <OE C L (Amersham) - j. 

n -b * n - A K & v> /i 0 - <OS«lll t'is \f Z> H R P <9&S! li-f fc5&3&3Wfc£-» "C* * 



(32) 1$«¥0-5 04 69 9 

7. 

fK (5ng) t, *l*0«7>#«tftDNA 5 7. t ? f-^XJi 5 ^ v y + 
*LT, fctg^-U ^JWifSfln LfcJSWti, DNA 

fi _h & K H S ft * it *? "C * 4 o 

B. 

^/hBT^fc^*^ y ?-<7>£l,> 3 0a#li 2 0 0 n g D N A "PS 
v» H<> 6 -f, H£fl;3*Lrt:MB Pli5^T^^-^3 OtftWO. 2ng 

2. JStg-T? -fc-f 

smi N 5 n gotr**-:--^ it*:?*-? ?^3-#3 ot#i:*tti> 

<7>^ ^7yftt3 0** (±2 94 V) XliS A7-;f^4i> 3 Ofi# (T 2 
v^DNAIi 5 0 0 n g^^l^ofc, H-bOffi^ K93&i/>* 7-MiMB P 

@je<fc3*tfcMB Ftt4>£ < £ ^ 3*-^ (orders) 3 -c^ * -7 ^ 



(33) *9SW9-5 046 9 9 

fco H I V^)V 3 ^-^^->-^xy^-C5 4i*4-fflv>Tt, mtil<7>&# 

(Soffel rt al., Proc.Natl . Acad. Sci .USA 89:7698-7702(1992)) „ x*y 

Q ID N0:4 SEQ ID N0:5) fi^c<7)BS?lJ-C** 0 

S ' gcactaactecagggegatgctggegaaggtgggagaagg 
3 ' cgtgattgaagtcccactacgaccacttccaccctcetcc 

tgaggagggggastggagcgtgaagaccaaacaccagatg 
actcctccccgtcacctcgcacctctggtttgcggtctac 

tactccatccccgaggacgcc 3' ISEQ ID NO: 4) 
atgaggtaggggctcctgcgg S' (SEQ ID NO: 5) 

HLfco (1) £ O^mKfc^T S^rng^fl;, (2) i^Itfi 
5fl-tNfca**«#4*s (3) £<*>ttS^*$&£*it£ 

r^fDNAt, *>£1£U I) ^Hl^)Mu t S 

A. WttRi/tfte: 

1. PCRigCS 



(34) ft$¥9-5 04699 

(a) ^;V3 + ^--JfitfK^+v> 3K£*t* 2 1 5 7-atd«## 

(b) DGK- 1 0 1 -H YVJ ADNA (^n* tf&fs^ V > 3 K 

( c ) (S1gna Chenrical Go.* Ij flJHgsft*,) V^DNA tO*tftt& (^^a 

<Operon«fc 7? 4 liH P L C TffiK* il, 2o«DNAffl SEQ 

IDN0:4^ut SEQ ID NO: 5?) 5 * ^SffiH^ ^-f^O > - * J.* * S 0 
^"'9 -f V — # 1 : 5 ' (bio tin) - G CACT AACTT CAGGGTG AT G 
:/ ^ -T ^ — #2 : 5' -GCGTCCTCGGGGATGGAGTA 

, ffi*<7?#0Ig&O5£*£*T-? fcJ&fc, T'^-fv-* 2*^ 5-' "P-Wt 
^JMtf&WlftL*:. t/v-f-r-* 2£> Jf^Kfc^Tffiffl-r *Hir^ 
J&fcffl^T" p-CfcflftLfco *?---tf£|£iS#|&»dU 7(M Tr1s-+CI,pH7.6; lQn 
M MgClj ; 5nM DTT; 20,, Ci " P-ATP; 30,3. - 9 j. y * ^ # ^- p * ^ - -if ; 
Sl>'500ngDNA (^9>fv-#2) *^1"*„ 3 7tt3 0M> 2 0^ l 

^^fc^J&IS-'ftL/to DNAIi, -2 0tmL^:. 

P C R&Jfcl^ Trfs-HCI pH8.3; 5QiM KG; 15nM MgCl, ; 0.00156^*. 
>(W/V); 0.05irM dATP; O.OSnW dTTP; O.OSnW dGTP; 0.05nW dCTP; 0.1^ 

1 ; 0.075^M ^7^7-# 2 : 0.025^M "P-/5^fv-# 2 ; 200ng^ y 
T'V-- h DNA ; ISLZf 2.5sLz^y h AmpMTaq DNAjtf y ^ — -tfCPerk in- Elmer) 
mtioSUfililOO/zl^S, 9 OtJ-C 1 #MiSv»Tg£1£*-£, 5 5 
CTl^Wl^T?--'; >^L, 7 2t?-C2#Wm^T#g$-£*££KJ: 
, ^ ^ - jr. ; W — -tf— ^-i}- ^ v - (Perkin-Elmer thermocycler) t3 0 



(35) #£¥9-5 04 89 9 

•*M * ii(B«rfr^fco Siji^T'n >3M:^v>-fc> MJ3>30^-f?n 
=r>-t>M^~^- (Araicon) £fflv>fc$£^j8J0r K J: «5 . ®M S *l4^o £7? 

DNA«5«ttao , 7--y : i o or-c4#M ; sottmM 

; 7 5tf4*l«; 5 0tT3 053-W ; 3fcfc£fiK#£PL*:o 

- t-D^jbn-^y- h (0.45nM ( Schleicher and Sdiuell, BASS) 
ftg&jg (20tW Tris-HCI, pH7.6; 5n*l MgG, ; O.IjiM DTT; O.OIjtM EDTA) 
-£& £ t H J: *) MfflZ * a y > 7* a v r (Hoefer Scientific Instrime 
nts) (7)3 h<7?yn y > (Schleicher and Schuell GB002) 
Lito 1 0 0 ^ 1 ?>SJ£«M»Tfc*#* * JDAfco 5 53-MSv»7t^ 

, ^£T2Sg8tfffifc*flR3l Lfc« MutS (2 0^1 5 0 0 n g) 

flu raS^KJCSiK®^*" Mu t S<0%^" ^aJUiJu*. 

jlJW- 2 0 0 1 <£>H R P 7'J -<£>B S A SrlJDX- *) . - h 

3%HRP7'J-B S Afc^tr 2 0^1 KlftMlfcK D N Ai***S-»| Lfc„ 
i-* £ £ k J: > loo,/ l <os:i£;ji8«?£-c? x 5 @j5fci£ Ltz„ 

-fejun-*-;/- V±K*£^Lfc^*^>&fa!lSftfcDNA<^#;££*£toLfco 3 



(36) ££¥9-5 04 69 9 

> t - h y l # * ^ * x )v iz femzmi l ^ft* n * f# > r - -> 3 > -r 
iitiaij, 100^1 ^ec^©^?s-c^i^t 5 isiffii^t^p f&snigoffi 

3. smi^«€l (ecl) a« 

yr-f^U lOml^ECLm (Anerscn) Kj&fcLfco 1 fl-flfc, - h 
y 5 Is- Y<r>mzW\*tz<> ^<Ol o Kffl&2ilt:~ h D*;Vn-^'>- h*30 
B. gr* 

>e*=Srig3U^ 0 B i o-H e t tit, SEQ I D NO: ifcSEQ I 
D NO: 3 fc«>^&3 0*#^#IS£l£i*-r*« i^-^ffifi l 5 (D&Uk 

iJ^TG : TUv?f«:^t4, Bi o-Hornoil±, 1 5<Z>&W.£*Z 
"7y^^^SEQ ID NO : USEQ ID NO : 2t^3 0t 

fc~*mi:ftM-rz 0 Bio-Hetiio. in g*gjgo4>£^a-c&m3*i* 

WKMLX, B i o-Homo^#lil 0 n g^DNA'CSx.lfcmSi'ifc^o 
Mu t S^J&iH ("no MutS" *7A) U^V>-Cig'&^iB!l?*l'S:V> 

MutSl:»n^fDg#M» (215 7) 0. 6ngi:*v> 

2 5 n g(c*V»T**-t^Clftm-J-*i t*«-C*, 2. 5 n g Kj3^T9§ hfri'tft 
iU3*it, *T y KiS^Xtt, ^-f Dg##DNAIi*^ 

#DNA«il?4< i:^ 2~4^^0^^(±15*l^o * «5 J(S»J*KJ8»t 



*$il¥9 - 5 0 4 6 9 9 



£ fife* <t oT?)*SSe ? It* o 

til 

T n - #a D N A K& if Z 3 J* v 7 CJ* 1 ~ 4 <0 Wffi^tt £4* 

1 5Xli 1 60^aufc(t*-c><7?^ AW?-, Xit 1 5&tfl e^S^W^ 

i ~ 4 <^#t££# <t Tm&xntz&&*') zfztvx+v* (seqi 

D NO: 1, SEQ ID NO: 2, S^SEQ ID NO'.3££-fr3 

#*0-#ISO lo<^fift<o*j5»^fSi$^4«l: ^ * 'J ^J? * l'*? 1 K«\ (E 
CL«(:J:^tll?ii1l4i^) 5' If** ^Hfc-CpSi HMglft* 'J 

v>TJ:f KM***,** d fc^ a^t?^./:5^^y^fe^-S6® (M u 
t S) {•Ji^5^7-;f^UlT^^:^T, M-^StS-fflufco 

TNEjHMgifc (lCrrM Tris-HCl, pH8.0; 0.01M NaCl, InM EDTA) c*ijrf*£ 
^^-^ KS-#3KL^o e*^>|gf$3ftfc* 'J:/** Utff-K* 1 Omg//^ 1 



C38) #3^9-504 69 9 

G : t>g :G>C :t>a : c>t:t>a:a=a:g>c :C 

G : T&UT : G**vy^:WL<&#fc;|*ai3*lJfcti:HU &&K)kliiZtl 



(39) #H¥9-50 469 9 

"Fife* }o 



«*¥9-5 0 4 B9 9 



[■4] 

TYPC puglegfritift geq^gnffe SEP TP wv 

; GCAC CTGACT CCTGGGGAG AAGTCTGC OCT 1 

CXJTGGACTGAGGACCC CTCTTCAGACGGCA 3 

G :T U7 7 f : GCAC CTGACT CCTGGGGAGAAGTCTGCCGT 1 

OGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

T : G U7rf GCACCTGACTCCTGTGGAGAAGTCTGCCGT 6 

CGTGGACTGAGGACGC CTCTTCAGACGGCA 7 

C : T 3 * T * GCACCTGACTCCTGCGGAGAAGTCTGCCGT 6 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

G : G $ * ^ v + GCACCTGACTCCTGOGGAGAAGTCTGCOGT 9 

CGTGGACTGAGGACGCCTCTTGAGACGGCA 10 

A:G ^Tvf GCACCTGACTCCTGAGGAGAAGTCTGCCGT 1 1 

CX3TGGACTGAGGACGCCTCTTCAGACGGCA 12 

G ;A 3 y * GCACCTGACTCCTGGGGAGAAGTCTGCCGT 1 

CGTGGACTGAGGACAC CTCTTCAGACGGCA 13 

A ;C 4 J* V -J + GCACCTGACT CCTGAGG AG AAGTCTGC CGT 14 

CGTGGACTGAGGACCCCTCTTCAGACGGCA 3 

A: A GCACCTGACTCCTGAGGAGAAGTCTGCCGT 1 5 

CGTGGACTGA GGACACCTCTTCAGACGGCA 16 

T:T U7vf GCACCTGACTCCTGTGGAGAAGTCTGCCGT 17 

CGTGGACTGAGGACTCCTCTTCAGACGGCA 2 

C : C U7yf GCACCTGACTCCTGGCGAGAAGTCTGCCGT 1 S 

CCTGGACTGAGGACCC CTCTTCAGACGGCA 3 

7 >^7- K C GCACCTGACTCCTGGCGGAGAAGTCTGCCGT 1 9 

CGTGGACTGAGGAC C C CTCTTCAGACGGCA 3 

7 >1T— K CA GCACCTGACTCCTGGCAGGAGAAGTCTGCCGT 20 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

7 > ^ 7 — K CAG GCACCTGACTCCTGGCAGGGAGAAGTCTGCCGT 2 1 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

7>^T- K CAGG GCAC CTGACT CCTGGCkGGGGAGAAGTCTGCCGT 2 2 

CGTGGACTGAGGACC CCTCTTCAGACGGCA 3 

FIG. 4 



C44) #£¥9-5 04 69 9 

[El 5) 

ng DMA I 10 I 10 1 10 I 10 

III 



7>^7-K DNA C CA CAG CAGG 

nq DMA I 10 I 10 I 10 I 10 I 10 I 10 

I I I I I I 1 i ! 

. GT . , GG . . CT . . AC . . AG . . AA , 

ng DNA I 10 I 10 I 10 I JO I 10 



I It 



. TT . . CC . . TG . . GA . . GC 

MATCH 



ng DNA O IO 10 10 lO 10 10 10 10 10 K) 



5 0 CT GG CT AC AG 

ngDNA 10 10 10 10 10 



AA TT CC TC GA 



MutS4L 



7 >^7- K C CA CAS CAGG GC 



FIG. 5 
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